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£ g-ig o. ^^ov ^.g. j7*)^ ^^Mfl^ ^ =L ^ ^{phosphor screen 
representing high brightness in a low voltage and manufacturing method 
thereof-!- 7)^t^. «hgdfl nj.^. ^*}oi-.g- j7^)i ^^1^ 7l^£] ^%^] 
^£ f^H 7fl^^ ^4 ^ ^ ^ ^ Tfll^ ^^o]) 

°*HH JLJL-ir-g- M-Efifl^ ZnO:Zn ^^Hl 3ESS)-fe- 

^ 1 



16-1 



^#°h v ^-g-g- Wt^m ^ =L ^ {Phosphor screen 

representing high brightness in a low voltage and manufacturing method 
thereof} 

H^l 

S. l£ 4€- ^-g-g- ^#31^ ^ «<H3-8: 7H» 

5. 2^ 5. 1°1H<>} ZnO:Zn %7}o\] nj-s. ^ ^SRr 

S. 3a £ 3b^r z}-^ ZnS:Ag:CH| 6.66wt%5. ZnO:Zn ^W^-g- ^7>*V ^ 
#3] ^4 ZnO:Zn ^##^-8: ^7>^ ^ t# o] n]*]-i- u|-Ef^^ A> 

a 1 £r ZnS:Ag,Cl4 6.66wt% ZnO:Zn ^7>$ bJ-<*) ^ ^8*11- ^- 

£ ^-§--g- Jl^S. ^M^ v ^ =L ^{phosphor screen 
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representing high brightness in a low voltage and manufacturing method 
thereof} 0 !] 3H4. 

2]*H ^ =^ ^^1^ CRT, VFD, FED *<H| 4-8-3 °1 
^71^ <$^$ o]p]X|s. 3^1?l£r ^-g- 34. # 

^+^41 oj-ef jI-fi-<SJ Ajj^ 7 ]-x)ji Slop], Ajj^ £ ^ SMgvg- 
o) ^^o]t| ^#s^ 3*}-°] ^sj-Tfl £4. ^#^4 ^# 

##^r(FED)^r ^HH*- cg^ofl^ 7}^-§H, °1 ^ 

4M 4-8-3fe ^^°« v -8- ^#*U7> ^1- °l^-&4. jn^-g- ^ KV£] Jl 

7* 5^H, *i3<a-§- ^ v^l ^3°^ 7*2:341 mi^n A 

^3 $4. ^34 ^sM*]^ 331##^*KFED)fe ^HH V 

1-4KV5] f^tf <8<*4M ^o] 7}^SH, 0} <$<*d]) ^^*|- *g 7fl «H ^ 

^4. 7]#«2] CRT-8- Jl^°« v ^3°J- ^^HH^I 7**1. jI^SHH 7 

*m °fl ^.4 -fl- °flM*|7 r *K Jt-t-ol ^^^7) nfl^-ofl CRT^ 7*»H 

^-4 4 3^-1- < ei7}-sHo> ^ ^ 014. i^^-oiMi 

-S-«r4. 

^^S.Ai ZnO:Zn ^Mtt JL£,-£ £fe ^^S. ^ °l*r3 # 
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°\}*\ JlJL#-a- 7M]JI ZnO:Zn ^% <g<^H 505nm -e y c v °-^ 

^4. ^^^S ZnO:Zn *g#*l|$] ^-f ^ef o]nl^ ^ofl^ , ^j}^ ^ 

B^JELS Xj^oV <$<**1}*\ Jr^g-oj HI, 4}#o| ^J£ 7 > ^ o)v)x) ^oj) 

o]Bj^ JL^£# q-Efvfl^ W*H* ^§Kr «o^°l ^ US 

5,788,881^1 7fl7.T]S)<H ^Hfe jp. ^#31^-8- 

*}^-g- <>]-8-*M &n H#*fl ^ #51^-8: ^7}a^ ^ 

^§£- #7]i* g£ 7flAi5|-jLxl- ZnO:Zn $#*H 

^SRr*)) Zl 014. 

^^1^, ±7$ *\<$4\ ^ % #7) ^% #*HH «g-g. ^ sa 

16-4 



7 ] ~*o\] v^m^ ^El§H ZnO:Zn ^#1-^;^ JE^- 

£ ^ &<>H, #7] ^ # ^o. ^ ^o. ^ « V jg. ^-^oIjl, 

^ #7l ^ ^ o^o. ZnS:Ag:Clj ZnS :Ag:Cl:Al, (Zn,Cd)S:Ag, 
ZnS:Ag:Cl:Al:Mg, (Zn,Cd)S:Ag:Cl , (Zn,Cd)S:Ag:Cl :A1 , (Zn,Cd)S:Ag:Cl :Mg^ W 
# # <^ 3- o1=oj^ JL) ^ ZnS:Cu:Al, ZnS:Cu, 

ZnS:Cu:Al:Au, (Zn,Cd)S:Cu:Al , (Zn,Cd)S:Cu, (Zn,Cd)S:C u :Al :Au£) ^ o]± 

& ^o^, a o v 7 ] ^ ^ #^o]] ^f-s]^ ZnO:Zn^] aflf-^o. 0 - 

20 %<?! ^o] «>^-3i§>cf. 

JL^Sl *flS ^^r, ^ ^% -i-^oll ZnO:Zn 

£^-*H ^-f-g- JL^£ *8#*fl*q-g- *fl2:3Hr «<HH1 Si^Ai, ( 

7» ^-71 ZnO:Zn ^^#^5)- #7] o)^ ^ -g-nflofl igoJA] ^-aJ-a] ^ 

#7] (7» #3HH -S-71 olf, ^ # ^o. %q ^ o_ ^ 

^ °}7H ^ajj ^ ZnS:Ag:Cl, ZnS:Ag:Cl :A1 , 

(Zn,Cd)S:Ag, ZnS:Ag:Cl :A1 :Mg, (Zn,Cd)S:Ag:Cl , (Zn,Cd)S:Ag:Cl :A1 , 

(Zn,Cd)S:Ag:Cl:Mg^ $-a*# ^ A >-§-*H . #7) #^ 

■to 
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-S-fe ZnS:Cu:Al, ZnS:Cu, ZnS:Cu:Al :Au, (Zn,Cd)S:Cu:Al , (Zn,Cd)S:Cu, 
(Zn,Cd)S:Cu:Al:Au^ ^ <^ $ W#-8: , %7] t# 
^ ^W^r ZnO:Zn^ 0 - 20 %°1 %°] 4^*1 

<i6> 1>M Sa°l^. #7] #71 #7) 

HM-i- #7] 7]# #ofl #7]<3-§^, ^a^, 4^1^^, ^ *v 

v^SLsL El^oj ^1§Hr ^o] taj-^^-rf. 
<17> i^-l: ^sj-^ £ ^d\] trj-^- ^.g. jt.^ H#*Q^ ^ 

<18> 4^ T^ov ^.g. jt^tj: ^^l^ ^^ov^. o] 7 fSH 

^ J:-!:* ^7M7lfe 3# 1*4. ^, ^ ^ 3%*H 

*i#<>HH iito) ^ £ Zn0:Zn ^^M. v)^ ^7>§H ^ti] 

$1*M*=- 4#*)" 31^^^ $4. 

<19> ZnO:Zn ^Mtt 50 5nra e u o v ^ ^#°1 ^^-i" ^ 

71^ °H*1 ^ofl ^ ^ %qz\ *]$ *8%*H 

ZnO:Zn ^#*H «te 3#*1*H. ^£ ^7> 

^ej- olDl^o^ 7 }^ W£ 

<20> ^-s), ^8 -afl ^ ^-^ #^2] o]^ ^oflA-j %q £ 

ZnS:Ag:Cl, ZnS:Ag:Cl :A1 , (Zn,Cd)^Ag, ZnS:Ag:Cl :A1 :Mg, (Zn,Cd)S:Ag:Cl , 
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(Zn,Cd)S:Ag:Ci:Al, (Zn,Cd)S:Ag:Cr.Mg ^ f^tfi ojifo^jj^ ^^ t# -§- 
^ ZnS:Cu:Al, ZnSXu, ZnS:Gu:Al :Au, (Zn,Cd)S:Cu:Al , (Zn,Cd)S:Cu, 
(Zn,Cd)S:Cu:Al:Au f^fS ^H, *q #^1^ 0-20 

f% %$\ ZnO:Zn# nfl^c 4^ 

^<fl 4€- ^tf-g- Jl^S. ^^1^ ZnO:Zn H^MI^ tg^] 
» £lt^, ZnO:Zn^^^ll^ Jl^S. -Hp^ °]-g-sH o}^ 

^ ^Aj^lJi ^ef o]nl^ofl aj]^ oj^4. ^%*H<3 ^^-o. £ 

lofl af^- ^-o] Hi-8-^^;-nKi.nJ| ZnO:Zn *8 oj^o] ^^-^1- -§-nj]# 

£°1 ^1^^^-^17V ^^^711 ^ <g-°r ^ fluL, oil- 

^-1- ^ ZnO:Zn ^M^] ^o] cfs. o]^ ^^(^ ^4] ^ ^ 

^ ?)£o|| t^^fl^^i ^-g- ^7}A]7lJ7, cfs o]^ ^^]o] ^ -a^ o] 

-8-*H ^ °M*) ^7>» ^ Sife ol 

S. 2fe $#*HJh2.3. ^W^r ZnO:Zn<>] %7}S\%£ nj]o} 

f^M- 4^-^ H.^o]4. ZnOrZnl- $#*H 
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^ *8-gAM£, l-5KV^] ^?-§^H ZnO:Zn ^ Jl-§^H 0 ] 4€r 

^ £^ m» *$%x{}2\ ^jEf- #7M^ ^ ZnOtZn^ ^ 

^ Si 4. ZnO:Zn5] ^7>^£] ^Sf^ tJ-<8=^ 2£<HH -fi^S^ 

2*I4HSr 4^ ZnOrZn-i- ^7>SfJL, Tjo.o}]-, ^5±o] 

ZnO:Zn-8r ^7 r §H ^1 «*Hr 2*1^ £^4. 

S. 3afe ZnS:Ag,Cl *83MH 6.66wt%£] ZnO:Zn1! W 

^ rt-.fi. :f ^^l« 0 v#^7,>(Field emission arrays)!- °l-8-3H IHM^ o] 

4*14 ^^^M^r. S. 3b<fl 3E.a}^ «>4 £o] ZnO:Zn 1^11 ^7 r §H 

Ji4 4 ^ ^ 5a&4. Aj ] A cM ^^<*HW 

ZnO:Zn^«^ t#-iH3 0 l feo> o] e^o.^. ^aj-^o] 37>*pq &f 3 

^^£.71- ^0^4, ^oj-o} ZnS:Cu,Al ^H3°l ^7 r *M 

^££.7} foW2 1500V o]#6flA|fe ZnSrCu.Al^S. ^ ^^£7> 7]s>) 

or^fl I If £ 3a D ^ £ 3b^ 14* ^r*]3-^- £1^1, 

ZnS:Ag,Cl ^ H#*H 6.66wt%£| ZnOrZn^^l- *J-§- 
^-f^f ZnO:Zn €^r*| &jI ^-8- 3-f ZJ-zf ^^« 0 >#4i 

*KField emission arrays)* °l-g-sM °H*1^ ^3)Sr ^41" 

44^ ££°14. 
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13. 1] 



^^tfCVa) 
ZnO:Zn 
wt% 


500V 


700V 


1000V 


1500V 


2000V 


0 % 


5.78 cd/m 2 

x=0.24 

y=0.21 


9.77 cd/m 2 

x=0.19 

y=0.15 


17.3cd/m 2 
x=0.17 
y=0.09 
(D 


33.7cd/m 2 

x=0.16 

y=0.09 

(2) 


2 

54.6cd/m 
x=0.1556 
y=0.0829 

(3) 


6.66 % 


6.99cd/m 2 

x=0.25 

y=0.23 


2 

15.6cd/m 

x=0.19 

y=0.15 


29.3cd/m 2 
x=0.17 
y=0.12 
® 


2 

53.5cd/m 

x=0.16 

y=0.10 

(5) 


85.6cd/m 2 
x=0.15 
y=0.09 
© 



o] ^-i- zj-zj- q-Ej-^cf. £ 4 6fl g_A}& Zn0:Zn^^l« ^s)-*] (D(2)®3 

^ ^^11- #^l-nfl tflafls. ^tf-g- M-Ej-^-i- <g ^ oicf. 

o]^. ^-o] ^ofl nf^ 7^oV-g- Jl^H ^#3l^o. Zn0:Zn^ jl$\5L ^ 

A ^ °1^H Sis.* ^M^lui, 7} ^^s w 3^*1 *!-*=■ #3 

o] ovc^ A> _g. € ^ 0 )£l^ - ^^1- 

^ ^-g- 7fl^Al^l US 5,788,881 ^-*W ^H<£ fg-^jnVa). j= f^<9 

&5-<%£ Ol-g-^ ^ ^i^-g- ^7M^ ^ ^ 

* f^M^lrf^. ^4 7fl^2} ^>o]7]- olt}. ^] olf^^jo} 
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-H-^IW^ *M4 flo.nJ, A>-g-^ f^S. ^*1*M &4 ^4^r 

[1^4 Jl41 

<29> o]^- «f4 £ 4€- ^^°« V -g- -2.^51 ^#3l4£r 7]^ 

<8#*l| 7fl<S*H=- ^«jzf ^BJ ^-Ajj %q 

a^tt^H JIJ:#^- M-Hfvfl^ ^*H4 ZnO:Zn ^^4?fl -£^sH £ 

i4fe ^% 4^ .2.5.4, 35=^ ^ 0 ]7l 44°} i^d 

■W- T^-i: m 44« *§%*l|4 *r*8 ^l^Rr ^ 

^ j7^^ ^ su>b ^4. £ 

<30> 1. ZnO:Zn^^]# <^4 %^ £tt , ZnO:Zn 

*8%*fl4 JiJ:#4 ^^o] o]^ «g#a||4 ^ 4IHH c) ^ 

$14. 

oi> 2. ZnO:Zn ^#*fl4 ^ ^^-^0] o.^ o]§ £^ ^ ^%*f| 

4 <£-§- 4#4 ^^4 ^s)-^ 7^4 ^ oln]^>^o)) A>-g- 

<32> 3. ^ £^ S^BH 4*11 $5- ^M§"i" 7fl^Al^^ #^oj 

W*m4 .£^.3. 35- <8=# *M ^ 5U4. 

<33> 4. ZnO:Zn4 ^7]-%=4 4°o^ if* -fi-T^fe flS-4 

1M) ^ &4. ^ -^-4^ -inn 
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4^ o)# ^ 

^Sj-oj Zn0:Zn 

3# ^fe ^-g. 

2] 

W ^ ^ ^o. ^ ^ #;goJ ^ ^ ^ 

3J 

m 3« ** ZnS:Ag:Cl, ZnS:Ag:CI :A1 , (Zn,Cd)S:Ag, 

ZnS:Ag:Cl:Al:Mg ( (Zn,Cd)S:Ag:Cl , (Zn,Cd)S:Ag:Cl :A1 , (Zn,Cd)S:Ag:Cl :Mg^ m 
# ir ^ Ws ol ^^ ^ ^ ^ ^ 

16-11 



-8-71 ZnS:Cu:Ali ZnS:CU( ZnS:Cu:A1:Au ( ZniCd)S : Cu:Alf 

CZn,Cd)S:Cu, (Zn,Cd)S:Cu:Al :Au^l ^ o]^o]^| ^. 

3 15. S}-^ x^ov ^.g. ^#^]*\ 
[^th 5] 

#7] 4~4) ^ofl ^tf^fe ZnO:Zn^ 0 ~ 20 %*] 

^SLsL ^ ^-g- Ji^i ^#*fl«\ 

[^^J- 6] 

^ ^3 #S<* ZnO:Zn ^##^-§- 

(7» #7l ZnO:Zn ^##^4 #7] o}^ ^ -g-nHl ^of^ «-a> A | 

#7l tloJjf 71^- #ofl £1S}^ ^#*|] n}-g- t§^^ rf^]; 

til 

it^SRr ^^T f^'AS Z\#<& ^.g. Jl^i ^^invol ^ 

[3 TO 7] 

#71 (7» ^ofl^ # 7 ] o)^^ # ^o. ^ ^ ^ 0^0] 3 
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-a- ^ ^#<y- ^-g- jl^s ^#*n^ ^ ^ 

^7] 44 ^ ZnS:Ag:CIj ZnS :Ag:Cl:Al, (Zn,Cd)S:Ag, 

ZnS:Ag:Cl:Al:Mg, (Zn,Cd)S:Ag:Cl , (Zn,Cd)S:Ag:Cl :A1 , (Zn,Cd)S:Ag:Cl :Mg^ 
# ^ oj- «#JsL oj-o^ 35. ^loi ^ov ^_g_ ^ £ ^ 

^-7] ^jj ^ ZnS :c u :Al, ZnS:Cu, ZnS:C U :Al :Au, (Zn,Cd)S:Cu:Al , 

(Zn,Cd)S:Cu, (Zn,Cd)S:Cu:Al :Au^ ^ o)=.o]^i ^-g- 

^ x]#<$ ^.g- jl^S. ^^nvo) ^ Hj-wj 
10] 

#7] ^ ^-^ #^oi] ZnO:ZnS] 0 ~ 20 ^ %«y ?J-§- 

^^5. Sf^ X-j^o}- ^-g- Ji^i ^^1^ aj-yj 
[^H" 11] 

(Uj-) #*HH ^-7) tg^BJ-^ #7) £I«!>t #7] 7)# ^] 
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3 -I- «Hr ^°h V ^-§-g- JLflS. ^#*))uVo} 
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[5. 1] • 




(a) Va=500V (b) Va=700V <c) Va=lO0OV (d) V«i-l500V (e) Va*»2000V 
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[£ 3b] 



ZnS:As:Cl 
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